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(54) BRAKING AND AUXILIARY POWER APPARATUS FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To start an internal combustion engine even 
if charge of an electrostatic capacity becomes zero by 
connecting a storage battery to an electrostatic capacity 
of an inverter for converting energy through a step-up 
and step-down transformer between a squirrel-cage 
polyphase induction machine coupled directly to the 
engine and a DC circuit formed of the capacity. 
CONSTITUTION: Electric energy is bilaterally 
transmitted by AC/DC- or DC/AC- converting it by an 
inverter 4 connected between a squirrel-cage polyphase 
induction machine 2 coupled directly to an internal 
combustion engine 1 and an electrostatic capacity 
circuit 20 for forming a DC side. An inverter controller 5 
controls the inverter 4 according to a rotating speed of 
the engine 1, a voltage of the circuit 20 and a current of 
a semiconductor switch circuit 12. At the time of 
braking, the machine 2 generates to charge the circuit 

20. When auxiliary power is DC/AC-converted to drive 
the machine 2. A storage battery 22 having a small 
capacity is connected in parallel with the circuit 20 through a step-up and step-down converter 

21. Thus, even when charge of the circuit 20 is zero, the engine 1 is easily started, and a power 
source is reduced in weight 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The squirrel-cage polyphase induction machine connected with the revolving shaft of the 
internal combustion engine which drives an axle, The inverter circuit which changes electrical 
energy bidirectionally and combines an accumulation-of-electricity means, and the polyphase current 
circuit of said squirrel-cage polyphase induction machine and the direct current circuit of said 
accumulation-of-electricity means, In braking and the auxiliary power unit of an automobile 
equipped with the inverter control circuit which controls this inverter circuit said accumulation-of- 
electricity means Connect with the electrostatic-capacity circuit directly linked with the direct- 
current side of said inverter circuit, and its electrostatic-capacity circuit through a pressure-up 
pressure-lowering transducer, and the battery of terminal voltage lower than the direct-current 
terminal voltage of said inverter circuit is included. Said pressure-up pressure-lowering converter is 
controlled by said control circuit. The control mode of said control circuit The initial charge mode in 
which carry out pressure-up conversion of the energy of said battery by the pressure-up pressure- 
lowering converter, and said electrostatic-capacity circuit is made to charge by said internal 
combustion engine's idle state, The starting mode which the energy which said electrostatic-capacity 
circuit stored electricity at the time of said internal combustion engine's starting is given [ starting 
mode ] to said squirrel-cage polyphase induction machine as alternating current through said inverter 
circuit, and operates said squirrel-cage polyphase induction machine as a motor, The moderation 
mode which said squirrel-cage polyphase induction machine is operated as a generator at the time of 
braking of said automobile, and supplies the output alternating current of said squirrel-cage 
polyphase induction machine to said electrostatic-capacity circuit as the charging current through 
said inverter circuit, Braking and the auxiliary power unit of an automobile which are characterized 
by including the acceleration mode which supplies the energy which said squirrel-cage polyphase 
induction machine was operated as a motor at the time of acceleration of said automobile, and said 
electrostatic-capacity circuit stored electricity as alternating current to said squirrel-cage polyphase 
induction machine through said inverter circuit. 

[Claim 2] To each control mode of said control circuit, in addition, the warming-up mode which said 
squirrel-cage polyphase induction machine is operated as a generator, and supplies the output 
alternating current of said squirrel-cage polyphase induction machine as the charging current through 
said inverter circuit in said electrostatic-capacity circuit during the warm-up of said internal 
combustion engine further, When the terminal voltage of said electrostatic-capacity circuit falls 
during operation of said internal combustion engine below at a predetermined value Braking and the 
auxiliary power unit containing the supplement charge mode which it is alike, and said squirrel-cage 
polyphase induction machine is operated as a generator, and supplies the output alternating current 
of said squirrel-cage polyphase induction machine to said electrostatic-capacity circuit as the 
charging current through said inverter circuit of an automobile according to claim 1 . 
[Claim 3] The terminal voltage of said battery is braking and the auxiliary power unit of an 
automobile according to claim 1 which are the rated voltage of standard electrical-and-electric- 
equipment equipment of said automobile. 
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DETAILED DESCRIPTION 



| Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the equipment which supplies the electric energy 
which changed and accumulated the mechanical energy generated when braking an internal 
combustion engine in electric energy, and was accumulated when accelerating an internal 
combustion engine to an auxiliary accelerator, and is made to generate mechanical energy. This 
invention is used for the equipment which connect a rotation squirrel-cage polyphase induction 
machine with an internal combustion engine's revolving shaft, and the squirrel-cage polyphase 
induction machine is made to act as a generator at the time of braking, and is made to act as a motor 
at the time of acceleration. This invention is equipment suitable for carrying in the automobile 
equipped with the auxiliary acceleration and auxiliary damping device which the applicant for this 
patent sells under the name of HIMR. 
[0002] 

[Description of the Prior Art] The applicant for this patent indicated electric braking and the 
auxiliary accelerator of an automobile in the international official announcement official report WO 
88/0617 (international application number PCT/JP/00157). The squirrel-cage polyphase induction 
machine 2 with which that rotator section was directly linked with the internal combustion engine 1 
as this equipment was shown in drawing 6 , The direct current voltage of the rechargeable battery 
circuit 3 as an accumulation-of-electricity means and this rechargeable battery circuit 3 is changed 
into the alternating voltage of the frequency which suited carrying out induction of the rotating 
magnetic field of a rotational speed lower than an axial rotational speed of the squirrel-cage 
polyphase induction machine 2. It has the inverter circuit 4 which gives this to the squirrel-cage 
polyphase induction machine 2, and changes the alternating current power from the squirrel-cage 
polyphase induction machine 2 into direct current power, and the inverter control circuit 5 which 
generates the control signal which sets up the frequency of the ac side electrical potential difference 
of this inverter circuit 4. A means to generate a control command by the operator according to an 
automobilism is included in this inverter control circuit 5. 

[0003] Moreover, the rotation sensor 6 is attached in the cage mold polyphase induction machine 2, 
the signal from this rotation sensor 6 is given to the inverter control circuit 5, and the information 
from the rechargeable battery circuit 3 about the charge condition of a rechargeable battery inputs it 
further. 

[0004] A capacitor 7 and the solid state switch circuit 12 are connected to the output side of an 
inverter circuit 4, and a resistor 1 1 is connected through this solid state switch circuit 12. When 
electrical energy superfluous like large braking in an automobile cannot carry out line crack 
regeneration occurs, this resistor 1 1 is constituted so that dissipation of this may be carried out. 
[0005] Furthermore, the detector 13 which detects the output voltage of an inverter circuit 4 is 
connected to the rechargeable battery circuit 3 and the solid state switch circuit 12, and a resistor 1 1 
is equipped with the current detector 1 5 which detects change of a current. The switch control circuit 
14 which controls the solid state switch circuit 12 according to that detecting signal is connected to 
this current detector 15. A detector 13 is connected to this switch control circuit 14. 
[0006] This equipment is carried in an automobile, at the time of braking of an automobile, the 
energy generated by braking is collected as electrical energy, and it stores electricity it at it, changes 
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into mechanical energy that electrical energy that it stored electricity at the time of acceleration of an 
automobile, and gives the internal combustion engine for an axle drive auxiliary power. 
[0007] That is, in the acceleration mode which uses a squirrel-cage polyphase induction machine as 
an internal combustion engine's auxiliary power unit, the control circuit which controls an inverter 
gives the rotating magnetic field of the rate exceeding an internal combustion engine's rotational 
speed to a squirrel-cage polyphase induction machine, and includes a means to control the inverter 
circuit to give the rotating magnetic field of the rate which is less than an internal combustion 
engine's rotational speed to a squirrel-cage polyphase induction machine, in the moderation mode 
which uses a squirrel-cage polyphase induction machine as an internal combustion engine's damping 
device. Moreover, in acceleration mode, an inverter circuit gives the dc output of the electrical 
energy accumulated in the accumulation-of-electricity means to a squirrel-cage polyphase induction 
machine as a polyphase current output, and includes the circuit means given to an accumulation-of- 
electricity means by making polyphase current output energy of a squirrel-cage polyphase induction 
machine into a dc output in moderation mode. 

[0008] With equipment, the above-mentioned accumulation-of-electricity means is a battery such 
conventionally. That is, the rated voltage by the side of a direct current of an inverter is 200-300V, 
and is the structure of carrying out series connection of many lead accumulators for automobiles, and 
using the battery which has this rated voltage. 

[0009] The applicant did design manufacture of the equipment practical about the above-mentioned 
equipment, was employed in a tentative way as a fixed bus which mainly run a city area, and was 
able to examine many. 
[0010] 

[Problem(s) to be Solved by the Invention] Without the above-mentioned equipment carrying out 
stripping of the energy generated at the time of braking simply from the result of this trial Although 
it is very useful equipment which can carry out recovery use effectively and it has turned out that the 
engine performance excellent not only in a large-sized motor vehicle but the essential target which 
can carry out also to a passenger car or a small lorry widely occurs in the future It is O when a large- 
sized lead accumulator will be recorded in a practical automobile. It becomes quite [ in volume ] 
large.... Since about ten lead accumulators of 24V will specifically be connected and used for a 
serial, it is 2 0.2-0.4m. Become extent. O A body weight increases.... Are specifically set to 200- 
300kg. O The mounting structure which formed the suitable safety equipment to the body for taking 
out dozens of A direct current power on the electrical potential difference exceeding 200V must be 
equipped.... It mounts in the strong box which specifically prepared the closing motion door. [ which 
needs safety equipment which a circuit intercepts automatically when a door is opened ] O Since a 
lead accumulator is equipment accompanied by a chemical reaction, it needs maintenance of 
observing the amount of the electrolytic solution on certain conditions, measuring the specific 
gravity, and performing a supplement and supplement charge of the electrolytic solution.... While the 
activity man day of maintenance becomes large, the application to a private vehicle becomes 
difficult. O In order to consider as structure convenient for the maintenance, it must arrange 
intensively to one place.... The tooth space for it cannot be taken in a minicar. O There is energy loss 
by the internal resistance of a cell.... The energy collected at the time of braking cannot use 
efficiently at the time of acceleration. O It is correctly undetectable electrically to extent which can 
use for automatic control which is the accumulation-of-electricity capacity present by the normal 
operating state.... Although the present accumulation-of-electricity capacity can be known quite 
correctly by measuring the specific gravity of the electrolytic solution In measurement by a simple 
ammeter and a simple voltmeter, it turned out that the technical problem of the above-mentioned 
internal resistance changing and there being not necessarily no sufficient accuracy when there is a 
temperature change, and not becoming the gestalt which can use it as real time control information 
occurs. 

[001 1] An invention-in-this-application person came to examine as what solves the above-mentioned 
technical problem by proposing using an electrostatic-capacity circuit (capacitor) for an 
accumulation-of-electricity means. The same applicant is explaining in detail the equipment which 
uses an electrostatic-capacity circuit for an accumulation-of-electricity means in this application and 
another patent application submitted to coincidence. The outline uses an electric double layer 
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capacitor as a unit capacitor as a realizable example, connects much this to a serial, connects two or 
more the series circuits to juxtaposition further, and obtains proof-pressure 300V and an about 
[ electrostatic-capacity 20F ] electrostatic-capacity circuit. And it indicated that the assistance for 
about 25 seconds was possible to about [ maximum current 160A ] power by using this electrostatic- 
capacity circuit by maximum electrical-potential-difference 200V. 

[0012] By the way, when [ very long ] it examines with such equipment, and period use is not 
carried out, the charge of an electrostatic-capacity circuit may carry out self-discharge of this 
equipment. Moreover, since an electrostatic-capacity circuit does not store electricity the charge, it is 
also the same as when manufacturing this equipment and using it first. This internal combustion 
engine cannot be started in the condition that an electrostatic-capacity circuit hardly stores electricity 
a charge, either. 

[0013] Also when this invention solves such a technical problem and an accumulation-of-electricity 
charge is almost lost in an electrostatic-capacity circuit, it aims at offering the equipment which can 
put an internal combustion engine into operation rationally. 
[0014] 

[Means for Solving the Problem] This invention forms the electrostatic-capacity circuit directly 
linked with the direct-current side of an inverter circuit as an accumulation-of-electricity means, and 
the battery of an electrical potential difference lower than the direct-current side electrical potential 
difference similarly connected to the direct-current side through the pressure-up pressure-lowering 
converter. This pressure-up pressure-lowering converter is controlled by said control circuit. And the 
control mode of that control circuit The initial charge mode in which carry out pressure-up 
conversion of the energy of a battery by the pressure-up pressure-lowering converter, and an 
electrostatic-capacity circuit is made to charge, The starting mode which the energy which the 
electrostatic-capacity circuit stored electricity is given [ starting mode ] to a squirrel-cage polyphase 
induction machine as alternating current through an inverter circuit, and operates a squirrel-cage 
polyphase induction machine as a motor, The moderation mode which a squirrel-cage polyphase 
induction machine is operated as a generator at the time of braking of an automobile, and supplies 
the output alternating current of a squirrel-cage polyphase induction machine to an electrostatic- 
capacity circuit as the charging current through an inverter circuit, It is characterized by including 
the acceleration mode which supplies the energy which the squirrel-cage polyphase induction 
machine was operated as a motor at the time of acceleration of an automobile, and the electrostatic- 
capacity circuit stored electricity as alternating current to a squirrel-cage polyphase induction 
machine through an inverter circuit. 

[001 5] Furthermore, it adds to the control mode of the control circuit of this invention at each above- 
mentioned mode. The warming-up mode which a squirrel-cage polyphase induction machine is 
operated as a generator, and supplies the output alternating current of a squirrel-cage polyphase 
induction machine as the charging current through said inverter circuit in an electrostatic-capacity 
circuit following starting mode during the warm-up of an internal combustion engine, When the 
terminal voltage of an electrostatic-capacity circuit falls during operation of an internal combustion 
engine below at a predetermined value It is desirable to consider as the configuration containing the 
supplement charge mode which it is alike, and a squirrel-cage polyphase induction machine is 
operated as a generator, and supplies the output alternating current of a squirrel-cage polyphase 
induction machine to an electrostatic-capacity circuit as the charging current through said inverter 
circuit. 

[0016] As for the terminal voltage of said battery, it is convenient to consider as terminal voltage 
equal to the rated voltage (for the present standard to be 24 V or 12 V) of various electric equipment 
of said automobile. 

[0017] A pressure-up pressure-lowering transducer is a transducer which connected the chopper 

circuit and the reactor circuit as one instantiation. 

[0018] 

[Function] With the configuration of this invention, where immediately after manufacture of 
equipment or equipment is not used for a long time, also when it is in the condition which does not 
almost have an accumulation-of-electricity charge in an electrostatic-capacity circuit, the battery 
(terminal voltage 24V or 12V) is carried in the automobile carrying this equipment, and the energy 
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of this battery can be used. 

[0019] The electrical potential difference of the shape of a high pulse is generated for the terminal 

voltage of this battery using a pressure-up pressure-lowering converter, and a certain amount of 

charge is made to store electricity an electrostatic-capacity circuit in initial charge mode. 

[0020] In starting mode, a squirrel-cage polyphase induction machine is operated as a motor using 

the charge which it stored electricity in this initial charge mode, and an internal combustion engine is 

started. 

[0021] When an internal combustion engine comes to do own strength rotation, he takes out power 
from a squirrel-cage polyphase induction machine, and makes a charge store electricity an 
electrostatic-capacity circuit further. This is good to perform desirable control special as pre-heating 
operation mode. An electrostatic-capacity circuit reaches rated terminal voltage in this pre-heating 
operation mode. 

[0022] The electrical energy which emits the charge which the automobile changed into the 
condition it can run here, and the electrostatic-capacity circuit stored electricity in acceleration mode, 
and makes a squirrel-cage polyphase induction machine auxiliary power, and is generated from a 
squirrel-cage induction machine in moderation mode is made to store electricity an electrostatic- 
capacity circuit. 

[0023] When acceleration mode is used too much and the amount of accumulation-of-electricity 
charges of an electrostatic-capacity circuit becomes smaller than default value, a squirrel-cage 
polyphase induction machine can be operated as a generator by the ability making the control mode 
into supplement charge mode, and the amount of accumulation-of-electricity charges of an 
electrostatic-capacity circuit can always be maintained in the condition that the internal combustion 
engine is rotating, beyond default value. 

[0024] When it is in a condition with accumulation-of-electricity charges enough with this 
equipment for an electrostatic-capacity circuit, the battery of low terminal voltage can control a 
pressure-up pressure-lowering converter, can generate a low electrical potential difference, and can 
be maintained in the charge condition. Even if charge of a battery is not necessarily based on this 
approach, it can also be charged using the AC dynamo with which the internal combustion engine is 
equipped from the former. 

[0025] Thus, with the configuration using an AC dynamo, the pressure-up pressure-lowering 
converter mentioned above can be used as a simple pressure-up converter, and the DC-DC converter 
well known as a power unit from the former as a pressure-up converter in that case can be used. 
[0026] 

[Example] Next, this invention example is explained based on a drawing. The block diagram and 
drawingj? which show the configuration of a pressure-up pressure-lowering transducer [ in / in the 
block diagram in which drawing 1 shows the whole this invention example configuration, and 
drawing 2 / this invention example ], and an inverter circuit are drawing showing the example of a 
configuration of the electrostatic-capacity circuit in this invention example. 

[0027] The squirrel-cage polyphase induction machine 2 with which, as for this invention example, 
the rotator section was directly linked with the internal combustion engine 1, Direct current voltage 
is changed into the alternating voltage of the frequency which suited carrying out induction of the 
rotating magnetic field of a rotational speed lower than an axial rotational speed of the squirrel-cage 
polyphase induction machine 2. It has the inverter circuit 4 which gives this to the squirrel-cage 
polyphase induction machine 2, and changes the alternating current power from the squirrel-cage 
polyphase induction machine 2 into direct current power, and the inverter control circuit 5 which 
generates the control signal which sets up the frequency of the ac side electrical potential difference 
of this inverter circuit 4. A means to generate a control command by the operator according to an 
automobilism is included in this inverter control circuit 5. 

[0028] Moreover, the rotation sensor 6 is attached in the squirrel-cage polyphase induction machine 
2 ; the signal from this rotation sensor 6 is given to the inverter control circuit 5, and the information 
about a charge condition inputs it further. 

[0029] A capacitor 7 and the solid state switch circuit 12 are connected to the output side of an 
inverter circuit 4, and a resistor 1 1 is connected through this solid state switch circuit 12. This 
resistor 1 1 carries out dissipation of this, when electrical energy superfluous like large braking in an 
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automobile cannot carry out line crack regeneration occurs. 

[0030] Furthermore, the detector 13 which detects the output voltage of an inverter circuit 4 is 
connected, and a resistor 1 1 is equipped with the current detector 1 5 which detects change of a 
current. The switch control circuit 14 which controls the solid state switch circuit 12 according to 
that detecting signal is connected to this current detector 15. A detector 13 is connected to this switch 
control circuit 14. 

[0031] Furthermore, the electrostatic-capacity circuit 20 directly linked with the direct-current side 
of an inverter circuit 4 as a description of this invention, Connect with the electrostatic-capacity 
circuit 20 through the pressure-up pressure-lowering transducer 21, and the battery 22 of terminal 
voltage lower than the direct-current terminal voltage of an inverter circuit 4 is included. The 
pressure-up pressure-lowering transducer 21 is controlled by the inverter control circuit 5. The 
control mode of the inverter control circuit 5 The initial charge mode in which carry out pressure-up 
conversion of the energy of a battery 22 by the pressure-up pressure-lowering converter 21, and the 
electrostatic-capacity circuit 20 is made to charge by an internal combustion engine's 1 idle state, 
The starting mode which the energy which the electrostatic-capacity circuit 20 stored electricity at 
the time of an internal combustion engine's 1 starting is given [ starting mode ] to the squirrel-cage 
polyphase induction machine 2 as alternating current through an inverter circuit 4, and operates the 
squirrel-cage polyphase induction machine 2 as a motor, The moderation mode which the squirrel- 
cage polyphase induction machine 2 is operated as a generator at the time of braking of an 
automobile, and supplies the output alternating current of the squirrel-cage polyphase induction 
machine 2 to the electrostatic-capacity circuit 20 as the charging current through an inverter circuit 4, 
The acceleration mode which supplies the energy which the squirrel-cage polyphase induction 
machine 2 was operated as a motor at the time of acceleration of an automobile, and the electrostatic- 
capacity circuit 20 stored electricity as alternating current to the squirrel-cage polyphase induction 
machine 2 through an inverter circuit 4, The warming-up mode which the squirrel-cage polyphase 
induction machine 2 is operated as a generator, and supplies the output alternating current of the 
squirrel-cage polyphase induction machine 2 as the charging current through an inverter circuit 4 in 
the electrostatic-capacity circuit 20 during the warm-up of an internal combustion engine 1, When 
the terminal voltage of the electrostatic-capacity circuit 20 falls during operation of an internal 
combustion engine 1 below at a predetermined value, the supplement charge mode which the 
squirrel-cage polyphase induction machine 2 is operated as a generator, and supplies the output 
alternating current of the squirrel-cage polyphase induction machine 2 to the electrostatic-capacity 
circuit 20 as the charging current through an inverter circuit 4 is included. The terminal voltage of a 
battery 22 is set as the rated voltage of standard electrical-and-electric-equipment equipment of an 
automobile. 

[0032] The electrostatic-capacity circuit 20 is 150 unit capacitors CI which have the same 
electrostatic capacity (500F, 2V) as the example is shown in drawin g 3 , C2, --C150. Parallel 
connection of the series circuit electrically connected to the serial is carried out to further 6 trains, 
and a total of 900 capacitors are arranged. 

[0033] Furthermore, the resistance Rl which has the same resistance to each of these capacitors, R2, 
R3, — R150 While connecting with juxtaposition, it connects with six trains of serials, and each is 
arranged. 

[0034] Since arranging resistance as mentioned above has the tolerance on manufacture even if each 
capacitor has the same electrostatic capacity on specification, there is dispersion slightly and a 
difference arises in the terminal voltage generated to each capacitor. It is carried out in order to make 
as uniform as possible terminal voltage which connects little resistance with a manufacture upper 
bed to juxtaposition for every capacitor, and is generated in order to prevent this. 
[0035] In this example, although a capacitor and 900 resistance are used as mentioned above, 
respectively, when this is arranged on a flat surface, it has the area and the volume of about one 
tatami. However, since it is possible to distribute to the space where in the car is not used where a 
capacitor and the column group of resistance are connected electrically, action space is not narrowed, 
and it can be made very lightweight in comparison with the weight of the dc-battery used 
conventionally. 

[0036] Although a capacitor and resistance were made into 900 pieces in the above-mentioned 
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example, this is not necessarily limited and can be set as arbitration according to each type of a car. 
[0037] In the case of the electric double layer capacitor marketed if a concrete example is shown 
here, it is proof-pressure 2 V and electrostatic-capacity 500F, if 150-piece series connection of this is 
carried out, it will be set to proof-pressure 300V, and if 6 circuit parallel connection is carried out to 
a pan, electrostatic capacity will become about 20F. 

[0038] Since it is proof-pressure 300V, when this is used by rated voltage 200V, a rated charge 
charge is 200Vx20F=4000 C (= ampere second). 

a next door — present — since maximum current is about 160A according to the inverter of business, 
it has been 4000C / 160A = 25 seconds, and auxiliary power can be given about 25 seconds to the 
power of maximum current 160A by maximum electrical-potential-difference 200V. 
[0039] Next, the normal operation of this invention example constituted in this way is explained. 
[0040] First, in generating damping force in a rotation system, the inverter control circuit 5 generates 
a control signal so that the rotating magnetic field of a rate smaller than the rotational speed of the 
rotator section of the squirrel-cage polyphase induction machine 2 detected by the rotation sensor 6 
may be given to the stator section of the squirrel-cage polyphase induction machine 2. At this time, 
the squirrel-cage polyphase induction machine 2 operates as a generator, and the generated electrical 
energy is changed into direct-current energy by the inverter circuit 4, and is supplied to the 
electrostatic-capacity circuit 20 as the charging current. Braking torque is large, and direct-current 
terminal voltage rises exceeding a predetermined value, and when the electrostatic-capacity circuit 
20 cannot absorb this direct-current energy, it closes so that the solid state switch circuit 12 may 
detect this and may connect a resistor 1 1 to the terminal of the electrostatic-capacity circuit 20. 
[0041] On the other hand, in giving driving force to a rotation system, the inverter control circuit 5 
generates a control signal so that the rotating magnetic field of a larger rate than the rotational speed 
of the rotator section of the squirrel-cage polyphase induction machine 2 detected by the rotation 
sensor 6 may be given to the stator section of the squirrel-cage polyphase induction machine 2. At 
this time, a direct current is taken out from the electrostatic-capacity circuit 20, it is changed into a 
polyphase current suitable for rotating magnetic field by the inverter circuit 4, and the squirrel-cage 
polyphase induction machine 2 is supplied. 

1 0042] Here, braking torque and driving force are so large that the difference of the rotational speed 
of rotating magnetic field and an axial rotational speed is large. In this example, it is set up so that 
the ratio of this difference and the rotational speed of rotating magnetic field, i.e., the skid of the 
squirrel-cage polyphase induction machine 2, may become about **10% of range. 
[0043] Next, the charge control to the electrostatic-capacity circuit 20 is explained. The control 
signal for giving the rotating magnetic field corresponding to rotation of the rotator to the stator of 
the squirrel-cage polyphase induction machine 2 is supplied to the inverter circuit 4 from the inverter 
control circuit 5. The rotation information from the rotation sensor 6 inputs into this inverter control 
circuit 5, and the information about the charge condition of the electrostatic-capacity circuit 20 
inputs. A microprocessor is included in this inverter control circuit 5. Moreover, in this inverter 
control circuit 5, a means to incorporate the actuation control signal which changes with operation 
situations by actuation of an operator is included. 

[0044] An inverter circuit 4 can give a direct-current side edge child the energy generated to an 
alternating current side edge child while giving a direct-current side edge child's energy to an 
alternating current side edge child as mentioned above. Furthermore, the rotational speed of rotating 
magnetic field can be controlled so that the squirrel-cage polyphase induction machine 2 turns into a 
motor by control of the inverter control circuit 5, driving force can be given to the revolving shaft of 
the squirrel-cage polyphase induction machine 2, and it can be made to operate as an internal 
combustion engine's 1 auxiliary driving gear. At this time, the electrical energy charged in the 
electrostatic-capacity circuit 20 is used. 

[0045] With the generator connected with the internal combustion engine 1, as long as the internal 
combustion engine 1 is rotating, it is continued, and the charge to the electrostatic-capacity circuit 20 
will be controlled to reach for a short time as much as possible at a rated charge charge capacityful 
of a condition, if charge energy is used by operation of a starting motor or operation of various kinds 
of fitting equipments. 

[0046] Next, charge-and-discharge control of the electrostatic-capacity circuit 20 in this invention 
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example is explained. Drawing 4 is drawing showing the control flow of the charge and discharge of 
the electrostatic-capacity circuit in this invention example. 

[0047] Where immediately after manufacture of equipment or equipment is not used for a long time, 
when it is in the condition which does not almost have an accumulation-of-electricity charge in the 
electrostatic-capacity circuit 20, initial charge mode is chosen and the pressure-up chopper of the 
pressure-up pressure-lowering transducer 21 charges to minimum electrical-potential-difference 
150V (**). If starting mode is chosen and starting of an internal combustion engine 1 is performed 
by this electrical potential difference, an electrical potential difference will fall to about 100V (**). 
[0048] If an internal combustion engine 1 will start and it will be in warming-up operational status, 
pre-heating mode will be chosen, the squirrel-cage polyphase induction machine 2 starts a generation 
of electrical energy, the electrostatic-capacity circuit 20 stores electricity a charge, and it amounts to 
350V of rated voltage (**). Thereby, an automobile will be in the condition which can be run, and 
the charge which acceleration mode was chosen and the electrostatic-capacity circuit 20 stored 
electricity is emitted, or moderation mode is chosen, and transit is performed by making the squirrel- 
cage polyphase induction machine 2 into auxiliary power (****). 

[0049] When less than the lower limit electrical potential difference set as about 230 V although the 
electrical potential difference fell when acceleration mode was used for a long time at this time, 
selection in acceleration mode is forbidden. If a lower limit electrical potential difference is reached, 
the control mode will switch to supplement charge mode, will operate the squirrel-cage polyphase 
induction machine 2 as a generator, and will charge the electrostatic-capacity circuit 20 gently (**). 
Thus, in the condition that the internal combustion engine 1 is rotating, the amount of accumulation- 
of-electricity charges of the electrostatic-capacity circuit 20 is always maintained beyond default 
value. The same control as henceforth is repeated. 

[0050] Drawing 5 is the flow chart showing the flow of the control action of the inverter control 
circuit in this invention example. With reference to drawing 5 , the control action of the inverter 
control circuit 5 is explained in more detail. 

[0051] If a key switch is set as ON condition, it is the capacitor electrical potential difference Vc of 
the electrostatic-capacity circuit 20. It judges whether there are V or more [ 150 ], and if it is less 
than [ 150V ], it will charge by choosing initial charge mode ** and operating a pressure-up chopper. 
If it is more than 150V, actuation of a pressure-up chopper will be suspended, and it is an internal 
combustion engine's 1 rotational speed NE. It judges whether it is over 350rpm. 
[0052] If it is not over 350rpm, and **** of a key switch start is judged and an internal combustion 
engine 1 is in activation status, it will be the rotational speed NE again. It returns to decision 
processing of whether to be over 350rpm. Will throw in a key switch, if there is no internal 
combustion engine 1 in activation status, and cranking is made to perform, and it is an internal 
combustion engine's 1 rotational speed NE. Processing is returned to decision whether it is over 
350rpm. 

[0053] It is an internal combustion engine's 1 rotational speed NE by this decision. If it is over 
350rpm, the cranking actuation by key switch injection will be suspended, and warming-up charge 
mode ** will be chosen by warming-up operational status. Subsequently, capacitor electrical 
potential difference Vc of the pressure-up pressure-lowering transducer 21 It judges whether it is 
over 230V, if it is less than [ 230V ], supplement charge mode ** will be chosen, the squirrel-cage 
polyphase induction machine 2 is operated as a generator, and it is the capacitor electrical potential 
difference Vc. It judges whether it is over 350V. It repeats until it reaches generation-of-electrical- 
energy actuation of supplement charge mode ** return 350V, if it has not exceeded. If it is over 
350V, the generation of electrical energy by the squirrel-cage polyphase induction machine 2 will be 
suspended. 

[0054] Then, if it judges whether an accelerator electrical potential difference is more than assistant 
starting potential and is more than assistant starting potential, it is the electrical potential difference 
Vc further. It judges whether it is over 200V. If it is not over 200V and the accelerator electrical 
potential difference returns and is over control to decision processing of whether to be more than 
assistant starting potential, it will be in the condition that drive auxiliary mode can be chosen. In 
drive auxiliary mode, an assistant electrical potential difference is added for the energy which the 
electrostatic-capacity circuit 20 stored electricity to the squirrel-cage polyphase induction machine 2 
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through an inverter circuit 4, and the auxiliary torque for drive assistance is given. The same control 
as henceforth is repeated. 

[0055] If it judges whether the accelerator electrical potential difference is an idle electrical potential 
difference if an accelerator electrical potential difference is below assistant starting potential and is 
not an idle electrical potential difference, it is the electrical potential difference Vc. It judges whether 
it is less than [ 150V]. 

[0056] If it is more than 150V, control will be returned to decision processing of whether an 
accelerator electrical potential difference is more than assistant starting potential. If it is less than 
[ 150V ], supplement charge mode will be chosen, and it is the capacitor electrical potential 
difference Vc. It judges whether it is over 230V, and if it has not exceeded, control is returned to 
decision processing of whether an accelerator electrical potential difference is more than assistant 
starting potential. If it is over 230V, the generation of electrical energy by the squirrel-cage 
polyphase induction machine 2 will be suspended. 

[0057] It judges whether when an accelerator electrical potential difference is judged to be an idle 
electrical potential difference, the switch of the squirrel-cage polyphase induction machine 2 is in 
ON condition, if it is in ON condition, supplement charge mode will be chosen, and it is the 
capacitor electrical potential difference Vc. It judges whether it is over regeneration halt electrical- 
potential-difference 400V. If it has exceeded, it will control not to exceed the electrical potential 
difference, and the above-mentioned processing actuation will be repeated. Moreover, if it has not 
exceeded, it is the capacitor current Ic about the control-lever location of the squirrel-cage polyphase 
induction machine 2. It is set as the location to fill and the above-mentioned processing actuation is 
repeated henceforth. 

[0058] If the switch of the squirrel-cage polyphase induction machine 2 will be in ON condition, it 
will be an internal combustion engine's 1 rotational speed NE. If it judged whether it would be over 
700rpm and has exceeded, supplement charge will be performed, and it is the capacitor electrical 
potential difference Vc. It judges whether it is less than [ 400V ], if it is less than [ 400V ], a 
generation of electrical energy will be suspended, control is returned to the decision processing by 
whether if it is over 400V, an accelerator electrical potential difference is more than assistant starting 
potential, and the same processing actuation as the above-mentioned is repeated henceforth. 
[0059] An internal combustion engine's 1 rotational speed NE If it is 700 or less rpm, it will switch 
to idle generation-of-electrical-energy mode **, and it is the capacitor electrical potential difference 
Vc. It judges whether it is more than 230V, and if it is less than [ 230V ] and returns and is over 
control, the generation of electrical energy by the squirrel-cage polyphase induction machine 2 will 
be suspended. 
[0060] 

[Effect of the Invention] Since the use effectiveness of electrical energy can be raised according to 
this invention while achieving lightweight-ization of the power source for automobiles as explained 
above, it can use as a power source for minicars. Moreover, since an electrostatic-capacity circuit is 
used, therefore maintenance becomes unnecessary, seal into distribution and discontinuous 
construction is attained, and the insurance to the body is secured. Moreover, the amount of 
accumulation of electricity can be known on exact and real time by electrical-potential-difference 
detection. 

[0061] Furthermore, even when an accumulation-of-electricity charge is almost lost in an 
electrostatic-capacity circuit, an internal combustion engine can be put into operation, and there is 
effectiveness of being able to prevent that braking produced with abolition of a large-sized battery 
and supply of auxiliary power become unsuitable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The block diagram showing the whole this invention example configuration. 
[Dravying 2] The block diagram showing the configuration of the pressure-up pressure-lowering 
transducer in this invention example, and an inverter circuit. 

[Drawing 3] Drawing showing the example of a configuration of the electrostatic-capacity circuit in 
this invention example. 

[Drawing 4] Drawing showing the control flow of the charge and discharge of the electrostatic- 
capacity circuit in this invention example. 

[Drawing_5] The flow chart showing the flow of the control action of the inverter control circuit in 
this invention example. 

[Drawing 6] The block diagram showing the configuration of the conventional example. 
[Description of Notations] 

1 Internal Combustion Engine 

2 Squirrel-cage Polyphase Induction Machine 

3 Rechargeable Battery Circuit 

4 Inverter Circuit 

5 Inverter Control Circuit 

6 Rotation Sensor 

7 Capacitor 

1 1 Resistor 

12 Solid State Switch Circuit 

13 Detector 

14 Switch Control Circuit 

1 5 Current Detector 

20 Electrostatic-Capacity Circuit 

2 1 Pressure-Up Pressure-Lowering Converter 

22 Battery 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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WRITTEN AMENDMENT 



[a procedure revision] 

[Filing Date] December 29, Heisei 4 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

| Proposed Amendment] 

[Title of the Invention] An internal combustion engine's braking and auxiliary power unit 

[Procedure amendment 2] 

| Document to be Amended] Specification 

fltem(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In braking and the auxiliary power unit of an automobile equipped with the inverter circuit 
which changes electrical energy bidirectionally and combines the squirrel-cage polyphase induction 
machine connected with the revolving shaft of the internal combustion engine which drives an axle, 
an accumulation-of-electricity means, and the polyphase current circuit of said squirrel-cage 
polyphase induction machine and the direct current circuit of said accumulation-of-electricity means, 
and the inverter control circuit which controls this inverter circuit, 

It connects with the electrostatic-capacity circuit directly linked with the direct-current side of said 

inverter circuit, and its electrostatic-capacity circuit through a pressure-up pressure-lowering 

transducer, and said accumulation-of-electricity means contains the battery of terminal voltage lower 

than the direct-current terminal voltage of a front machine inverter circuit, 

Said pressure-up pressure-lowering converter is controlled by said control circuit, 

The control mode of said control circuit, 

Initial charge mode in which carry out pressure-up conversion of the energy of a front machine 
battery by the pressure-up pressure-lowering converter, and said electrostatic-capacity circuit is 
made to charge by said internal combustion engine's idle state, 

Starting mode which the energy which said electrostatic-capacity circuit stored electricity at the time 
of said internal combustion engine's starting is given [ starting mode ] to said squirrel-cage 
polyphase induction machine as alternating current through said inverter circuit, and operates said 
squirrel-cage polyphase induction machine as a motor, 

Moderation mode which said squirrel-cage polyphase induction machine is operated as a generator at 
the time of braking of said automobile, and supplies the output alternating current of said squirrel- 
cage polyphase induction machine to said electrostatic-capacity circuit as the charging current 
through said inverter circuit, 

An internal combustion engine's braking and auxiliary power unit which are characterized by 
including the acceleration mode which supplies the energy which said squirrel-cage polyphase 
induction machine was operated as a motor at the time of acceleration of said automobile, and said 
electrostatic-capacity circuit stored electricity as alternating current to said squirrel-cage polyphase 
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induction machine through said inverter circuit. 

[Claim 2] Warming-up mode which in addition to each control mode of the aforementioned system 
system circuit said squirrel-cage polyphase induction machine is operated as a generator, and 
supplies the output alternating current of said squirrel-cage polyphase ****** as the charging current 
through said inverter circuit in said electrostatic-capacity circuit during the warm-up of said internal 
combustion engine further, 

Braking and auxiliary power unit containing the supplement charge mode which said squirrel-cage 
polyphase induction machine is operated as a generator, and supplies the output alternating current 
of said squirrel-cage polyphase induction machine to said electrostatic-capacity circuit as the 
charging current through said inverter circuit when the terminal voltage of said electrostatic-capacity 
circuit falls during operation of said internal combustion engine below at a predetermined value of 
an internal combustion engine according to claim 1 . 

[Claim 3] The terminal voltage of said battery is braking and the auxiliary power unit of inner 

****** according to claim 1 which are the rated voltage of standard electrical-and-electric- 

equipment equipment of said automobile. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0002 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0002] 

[Description of the Prior Art] The applicant for this patent indicated electric braking and the 
auxiliary accelerator of an automobile in the international official announcement official report WO 
88/0617 (international application number PCT/JP/00157). The squirrel-cage polyphase induction 
machine 2 with which that rotator section was directly linked with the internal combustion engine 1 
as this equipment was shown in drawing 7, The direct current voltage of the rechargeable battery 
circuit 3 as an accumulation-of-electricity means and this rechargeable battery circuit 3 is changed 
into the alternating voltage of the frequency which suited carrying out induction of the rotating 
magnetic field of a rotational speed lower than an axial rotational speed of the squirrel-cage 
polyphase induction machine 2. It has the inverter circuit 4 which gives this to the squirrel-cage 
polyphase induction machine 2, and changes the alternating current power from the squirrel-cage 
polyphase induction machine 2 into direct current power, and the inverter control circuit 5 which 
generates the control signal which sets up the frequency of the ac side electrical potential difference 
of this inverter circuit 4. A means to generate a control command by the operator according to an 
automobilism is included in this inverter control circuit 5. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0050 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0050] Drawing s and drawin g 6 are the flow charts showing the flow of the control action of the 

inverter control circuit in this invention example. With reference to drawin g 5 and drawin g 6 , the 

control action of the inverter control circuit 5 is explained in more detail. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Easy explanation of a drawing 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Brief Description of the Drawings] 

[ Drawing 1 </A>] The block diagram showing the whole this invention example confi g uratio n. 
[Drawing 2] The block diagram showing the configuration of the pressure-up pressure-lowering 
transducer in this invention example, and an inverter circuit. 

[Drawing 3] Drawing showing the example of a configuration of the electrostatic-capacity circuit in 
this invention example. 
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( Drawing 4] Drawing showing the flow of the ** system of the charge and discharge of the 
electrostatic-capacity circuit in this invention example. 

[Drawing 5] The flow chart showing the flow of the control action of the inverter control circuit in 
this invention example. 

[Drawing 6] The flow chart showing the flow of the control action of the inverter control circuit in 
this invention example. 

[Drawing 7] The block diagram showing the configuration of the conventional example. 
[Description of Notations] 

1 Internal Combustion Engine 

2 Squirrel-cage Polyphase Induction Machine 

3 Rechargeable Battery Circuit 

4 Inverter Circuit 

5 Inverter Control Circuit 

6 Rotation Sensor 

7 Capacitor 

1 1 Resistor 

1 2 Solid State Switch Circuit 

13 Detector 

14 Switch Control Circuit 

1 5 Current Detector 

20 Electrostatic-Capacity Circuit 

21 Pressure-Up Pressure-Lowering Converter 

22 Battery 

[Procedure amendment 6] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] Complete diagram 

[ Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing. 1] 
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^) o 

[0 0 18] 

§Sb«:fwfiSm?& (^lE2 4V*fciii2V) 

[0019] %nn3£m*r- K-m, r^fift^i 

[0 0 2 0] *MBi*— K"C«U K"C* 
[ 0 0 2 l] rt«S»BBdsSAEl<B-rSJ:5*-**t, ^ 

[0 0 2 2] CCTatt*tt*fTRj-tBft«JBi:*9, *D 

[0 0 2 3] Jna*- KfcfiJJB L-T ft#l?ilHKo 

[0024] {si/^^m/E^o^m^^. c<oss«-e«»- 

[0 0 2 5] Z<D£?\Z*fr?*-*Zfflmi-Z>ffij&X 



(4) »ffl¥5- 2 6 0 6 1 0 

c 

[0 0 2 6] 

5. Bl tt*»W*Hl«0^»Sia*r^'t"7 f n y ^ H. 

[0027] *3&wnmm&.- totmn i k:*s>i§he^ 

^*iss 2 b (D$iffimjjzm.$tmjj 

tzm?LZ>o z.<n-< w«—^(Hiii[aK5^tta«i*<oa 

[0 0 2 8] 4fc, ^r«#tt«SM|2lCf4ia<E-fe>'+ 
[0 0 2 9] ^>^<-^[Hl^4^ai^ty(-^^>'-7 f >'i^ 

[0 0 3 0] £ibl-, -f ^/<~-*\al&4<Dtti£>WJ£&& 

ffUKl 2 temffl-tzx^ yaffil WbIK 1 4£>1gM£;ft, 
5o C^-Y 4(cttttttil£IBl 3#8afc 

[0031] se>jc *»^»a^ ut, -rw<-^ 

0K4OiS«EW^B[|SSttfc#«**lsI»2 Oi:. ^ 
S^m^fl:lH]^2 0 K:X-flEff£XSl8 2 1 Sr^LTSSttS 

^ ^m^2 2 ^^-a^-, jM=ftra£*» 2 i i4-r ^ 

^-e- Ktt. 1 <7)^lh^T-#m^*(H]^ 2 0 

\ZWW>ftL 2 2 2 

^tb^(d#m^l:(H3^2 0 Clleti/c^^/u^^^f >- 

^-^®K4*^LT^^#«RW«2JcS5*«*i: 
LT4-^^r«?#ffiBi#«2 4rm»«i: bTftib^^rS 
tett^-Ki:, a»*^««i«F^^dlK#ffii!»«2«: 

^m<s<b u-cf^tts^r^#ffi»i»«2^ttj*5s8ea 

50 *@&4&#LT»«S*ls]K2 0l-55m 
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sesr-r w<-*i«]s&4 ^^u-c#m^*[H]^ 2 0 i^m 
mmt crmtertzmm*- Kt, rt**»BB 1 ©she* 

uT^m^aiHiK 2 0 (i^iiat utttfet^t^ 
[0032] i^m^ssBg 2 0 n x m3 \z^(D—m^7jk 

b i-> fW]-^#m^a (5 OOF. 2V) &^f~TZ> 
lSOfioWi^yfyfCi , C 2 . -Ciso 

[0 0 3 3] ^"b^^^Vl^^YUC 
fi, ra— <Pffilntt£r*i"5SlnRi x R2 , R3 , --R 

[0 0 3 4] ffira5<7)«J: 5»-SStS:BBSi-5^ti. #=»V 
[0 0 3 5] CCO^lT'fi, fflftfr&J: 5 C^yfVfiy £ 
L/:#^i:i^r«lit5 n <h £>X£ 60 

[0 0 3 6] Wit05«|-Xftt3^7 f ^**3j:tf»tt*r9 0 

ofitbfcds, c*ui&-f LtPl^^tv^ fc0>-e«:* 

[0 0 3 7] rCT'A#«)4-W4:^t^ rtTl££tuT 
5 0 0 FT'fc^ ZtiZ 1 5 O^tS^t^^S ^Iffi3 
2 0 Fggfcfc£ 0 

[0 0 3 8] fl»JEE 3 0 0 VC*>5^?>CttS:^feeiE 2 

o o v-efijffli-a t * £&3t®@^fi. 

2 0 0VX20F = 4 00 0^-oy (= T ^T#) 

fcfttK S.ffl<o>r^-"^^J:tttf*^«SIEfii 6 OA 



(5) #^^F5 - 2 6 0 6 1 0 

4 0 00^-d V/ 1 607 >"<T =2 5 

£#<9> t^SJE 200 VT^Si 1 6 0 A(Di^3lI 

[0 0 3 9] ^(r. i^J:5lcfl|jaSiT/fc**W*K« 
[0 0.4 0] *i\ fH«i*S:llWB*^«±i-S»&^ 

h/u^j&s*#<, »«§i0B2O^C©E«^/^ 

• f^m^ausg 2 0 ^«»^^si5i« 1 1 *m&tz> * 5 k 

20 [0 0 4 1] ■B»**riae*k«'4--r6»*^ 
fi. ^ S!I#P[e]& 5 fiSfei? ^ 6 TMftmSftS 

^vr«#SBHI«2^|HME^aB^lsHEa«J: 9*#v^8 

SS2 0*>fciff«*i«dsa9aiS<x, ^y/<-^0K4lc 

[0042] ::t\ [EitefiS^iHitejgairttiiiesfi 

£>jt^ i-*t?^^r®#ffif8*«2o-r-^t)*M5t^± 

[0 0 4 3] #m^S[H]^ 2 0— <D-fem,fflWzi 

2 0H^^i^<^©te^O[elfitr^|£-r-5lHlte^*S:# 

x. 5 #> «y # ^ w >- / < - ^ a w m s§ 5 1 m& s 

[0 0 4 4] ^|5]B4ttJLIB^J:5f-lff88«iB 
-T* Ui3§£-r 6 KflE«iH-?-»c# x. 5 r. ^ T- # 

^mmmm 2 ^®»$s t * * ± 5 mnie«#^iHiea« 
50 T-#5o z<Dt^i^n. wm^m^2 o\z%m^titc 
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[0045] »m^siEi3g 2 o ^<D3tm&, fttumm i 

[0 0 4 6] *«P^HJfiWlc*3Jts»B;«»[i]a8 

«JcisW5»«**[HlK<o3istt«OfBWio«tu4:^1-H 
[0 0 4 7] SSB^fiitaEttfc^v^ttSIBtr^mttffi 

u4^ofctt»-e»t«iii8 2 o^smmw^^^A^ 

»JBE^Jft«2 1 OH-JE^a y/^lcj: !9*{£«EE1 5 0V 
J: 5 i*jMSM l ©Sib^fTfoixS tiEtt»lOOV 

s-cist-t* (©) o 

[0 0 4 8] rt«$jftlS 1 ^jg» UKWKftllB^ttS fc 
Krafts *U *^«#4BBt«« 2 36S38«S:H 

(©©) o 

[00 4 9] Z<Dt*. to&*r— m^hfrZt 

«ffittffiT1-6* s , ^J2 3 0VKK£3ftfc*telBJMI 

few**- FliiSSB*- Kfc«- 
»t>!9s *>r^#«BI««2£3Sm«£ LT^BSiirT 
»«8tIHB 2 0 **S^^Stt5 (©) o wtDj: 

[0 0 5 0] _H5tt**W*lSW^*t6^ 
fig LT-Y * fHflHSK 5 ^Mff|bf^«r § L < 

saw -rz 0 

[0 0 5 1] y^ONJRffitcK^^tuSi:. 
J£®gfflE]S& 20^3 ^ ^iMiEVc j&s 1 5 0 Vi^± 

15 0 V£U:-efc*utf #EE^ s s/^<^Bf^*ff Jh U 
*R«B8l<Olfi](BfegNE dS3 5 0 rpmS:fi^r^5^ 

[0 0 5 2] 3 5 0 rpm^tl^mH 3r-^ 



(6) - »?5-2 6 0 6 1 0 

[0053] ro*j|»^rta8«BBi«>liilE*«NE ^3 

5 0 r pm^iAT^tLH 3f— ^ ^SAI- i 6 * 

>-i^mffiVc ^2 3 o v*r«*.Ti^5a*ffa*fc*j»u 

JEVc d«3 5 0V*«^TU^3b»5^S:W»fi-S o «*. 
T^^ft^i^l^*- K©o»t!l)ffli:l9 3 5 0 

[0 0 5 4lg^T, T^ir/WWE^T^;* MJflteltJE 

^itgrTSo 2 0 0 V^tt^^imifT^t^lE 

tbft^*/\s*&4 is'<-*\m&4i:frL,xfrz:j&g>tem 

[0 0 5 5] T^ir/u®E/^:Tv'* hH*ft«EKT"C?*) 

[0 0 5 6 ] 1 5 0 V£JLi:-e*)iXfiT^^/HS£E*Sr^ 
. -To 1 5 0 vaT-e*>^f*Mf*3fe*^~ K4rSM*U =» 

y^ytaffiVc ^2 3 0v$rSiti^W^Ji 

«±T*fe5^5^^*J»r^Sl2:S(l«S:M"ro 2 3 0V^ 
jBA.-C^^fdf^r*#«Bi*« 2 J: 5^m^^ihi- 

[0057] r*±s\'mi±&T'( h*/\smi±x&>z>hwm 

40 -K£ril^U = y t«EVc ^(Hj^^lh@JE 4 0 

us & j@ x. * ^ i: 9 1 - mm u w % <7) mmmft & m r> m 
-r 0 m&x^teftti&fa?m&temmm2<D&it 

[0058] ^r?g#*aR"#«2o^>r yf^oNftjs 

, rt^S^ 1 ^[HjeafiNE *s 7 0 0 r p m 
50 ^r^J^rL, 4 0 0 V£JLTT-fcixtf««S:ffil: 400 
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[0059] ftti&jmm 1 omeiSNE & 1 0 0 r P m 

T^^m/EVc ^-2 3 0 vy±t^S^5^WBfL, 
2 3 0 vaT"e*>*ttf«HW*:t tCIU «*.Tl\h,tf 

[0 0 6 0] 

[0 0 6 1] £blz s A, 
[Hiol«*4»«] 

[01] *S^MMoiftS^^r^t^ p 5^ ^ a 
[02] *J8WJIllfi«^*3*t*#JE»ffiaeiJl»*5j:tK-f 



4#^¥5 - 2 6 0 6 1 0 
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2 2 WMtfa 
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